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Abstract: To explore the effect of pore size and structure on thermal diffusivity of saturated rock during freezing. The thermal
diffusion coefficients of fine sandstone, coarse sandstone, tuff and granite were measured by arbitrary heating method. The
variation law and correlation of thermal diffusivity of rock mass under different water state and temperature are summarized. The
effect of porosity and pore structure on thermal diffusivity of saturated rock during freezing is analyzed. The results show that the
variation of thermal diffusivity in the cooling process of saturated rock is mainly determined by pore structure and pore size
distribution, rather than rock water content and porosity. Rocks with large pores, such as coarse sandstone, have obvious
temperature sensitivity at saturated water. Therefore, the variation behavior of thermal diffusivity during cooling can be estimated
by measuring the pore size distribution and thermal properties of rock mass.
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Table 1 Properties of rock specimen

Foyka W/ (g¢/en’) FLEBIHR/ %
ViAsib=2 2.65 1.09
A 2.15 12. 8
HAHb 2.21 20.2
K 2.53 28.7
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Fig. 1 Relationship between specimen temperature and
thermal diffusivity of granite
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Fig. 2 Relationship between specimen temperature and
thermal diffusivity of sandstone
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Fig. 3 Relationship between specimen temperature and
thermal diffusivity of sandstone
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Fig. 4 Relationship between specimen temperature and
thermal diffusivity of tuff
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Fig.5 Scanning electron microscopy images of rock pore structure
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